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COMPLETE SPECIFICATION 

Hard Butter and Chocolate Coattng Composition contamiBg 



NAiiONAt BiscOTT CoMPAKYj a Cor- 
poration organized under the laws of the 
State of New Jersey, United States of America, 
of 425 Park Avenue, New York 22, State of 
New York, United States of America, do 
hereby dcdare the inventionj for which we 
pray that a Patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 
This invention, relates to hard butter corn- 



Hard butter coating is the name used for 
edible products which' exhibit good hardness 

,15 at room temperature and melting character- 
istics suitable for handling and storage and 
which are stili capable of retaining a pleasant 
appearance and good eating qualities m 
summer months. 

20 Hard butters are triglycerides used "in tine 
manufacture of icings and the iiie, in the con- 
fectionery industry. They have the ability of 
taking^ bright colors, for instance yellow, pink 
and white. Hard butters, in combination with 

25 cocoa, sugar and an emulsifier, are also ex- 
tensively used in chocolate-type coatings, that 
is, in the manufacture of chocotate coatmg 
materials for candies, ice cream bars, . biscuits, 
cakes, coolcies, chocolate bars, and icings, 

30 Hard butter chocolate-type coatings are 
simflar to pure chocolate coating, because they 
both contain a suspension of finely ground 
solids. In pure chocolate coatings, the solids 
arc suspended in cocoa butter, while in hard 

35 butter coatings the soiids are suspended in 
hard butters. The solids are a sweetening agent, 
for instance, sucrose, dextrose, saccharin com- 
positions and mak powder, dry milk, butter- 
milk powder, salt, coloring agents and flavor- 

40 ing agents. An emulsifier is frequently added, 
for instance lecithin. Cocoa is used to impart 
the chocolate fiavar. 

Fats used in coattng compositions, must 
meet certain standards. They must be free ftf 
IP, ---- 



the'wasty'tastds-in'the month, -frequently as- 45 
sociated with the fats used -in this industry. 
The waxy taste is th= result of hydrogenatioa 
widely practiced in the art, for the purpose of 
raising the melting range and obtaining pro- 
ducts which are solid at room temperature. 50 
Although advantageous, where hydrogenation 
is complete or essentially complete, the pro- 
ducts frequently are too hard, similar tc waives, 
do not melt sharply and give "waxy" feeling 
in the mouth, a 'feature which substantially 55 
diminishes their value in the food industry. 
Several studies have been made to remove the 
waxy feel. It has-been found that, where the 
melting ■ range is between 96°F. and 120°F., 
preferably between 96° and li4°F., a satis- 60 
factory fat is obtained, essEntiaUy free from the 
•waxy taste. The hard butters which completely 
melt in this range, usually exhibit the pro- 
perty cajled a -quick "ger-a-way" and a pleas- 
ing_ "mouth feel". Thus this desirable property, <5 
which accounts for the freedom from'the wassy 
taste, is mainly - associated with the melting . 
■range of the fats. 

Another' lequireffient of fats ttsed in coating 
compositions, is ^referred to as "fracture" or 70 
brittle" qnality, 'oT "snap",' that is, they should 
remain essentially "solid up 'to body temper- 
ature, 9S.6'^F., and- then the entire mass shouM 
completely melt, in a short period of time. This 
requirement is usually dlfiEcult to meet becawse 75 
■fats, in sharp contrast with other solids, set 
not definite single substances, but are mljctures 
■of different triglycerides, and the melting point 
■of 'a fat cannot be defin«i as' it would be for a 
crystalline homogeneous substance, but it may 50 
hsm different meanings according to the 
method used for die determination. 

The hard butters ipreparcd from coconuc 
oil and palm kernel oil by 'the process called 
"graining", still used in industry to 'a great -gS 
■ extent, have the disadvantage of too low melt- 
ing range, between 84° and 100°F. This pro- 
cess consists esseatialiy ^f a ffactional ctystal- 



lization of the heated oil. The "g^^ed P*" 
ture is then pressed m squeeze the liquid from 
the crystaUiied material. Other processes hare 

beendirected lo hydrogenaaon of tiic nan^ 
5 on, for instance coconut, followed by a trac-^ 
tional distiliation under high vacuum, to yield 
various fractions or units which mett the re- 
quirements for hard butters. The disadvantages 
inherent in the latter process, are mainly ^e 
10 losses due to distillation, decomposition, labor 
involved and high cost. 

Another requirement is that the products be 
free from unpleasant odors, which are uaiaUy 
due to rancidity because of the presence of free 
■fi fattv acids or oxidation. 

Another requirement of the processes used 
in the manufacture of the fats for use as hard 
butter compound coatings is the control of tlie 
properties within narrow limits, namely, i js 
20 necessary to predict closely the melting rai ge 
of the end products because the conrectioner^' 
indiistry demands that the hard butters jc very 
dose in melting range to the specific temper- 
ature suitable for each indmdual_ opcraaor. 
OS Esseatiaily the hard butter compositions must 
have different specifications according to the 
season and the difierent types of confections^. 
ReprodudbHity of results is pamcularly dife- 
cdt in this art, because the fats used may vary 
30 in composition from year to year, and from 
^ one lo^tion to another. Bakery goods with 
"chewy" resistance, for instance crunchy nut 
roUs, need a higher-melting hard butter, but 
tender confections for instance marshmaUow 
,5 reouire a lower-melting fat. Essentially the 
h^d buners used should be capable of stand- 
ing firm at temperatures encountered m normai 
summer conditions without havmg some or 
their components bleed out or as it w usually 
40 referred to, ''sweat". Similarly the finished 
food product should "stand up", that is, the 
coating should resist appreciabte temperature 
changes, should not soften or stick to_ the 
center or other food product, so as to stam ii, 
and it sljQuld not sticic to the package. 

Packing conditions must be considered be- 
cause the melting temperature of the fat must 
be high enough to withstand the heat used in 
certain types of packing, which may be about 
iiO 100°F Baking coiidiiions must also be con- 
sidered and whether a fast or a dow_ cooling 
period is applied after baking. Obviously a 
short cooling tunnel requires a coating which 
sets more rapidly as compared to an apparatus 
55 where longer cooling time is provided. In 
general the coating should set or harden when 
it is enrobed or otherwise applied to a candy 
center or food product during the time allowed 
to pass through the cooling nmnel, so ^^.t^htn 
60 the piece emerges from the tunnel, it should 
be firm and ready for packing. 

In the preparation of chocolate coaung com- 
Dositions, a serious disadvantage of aE hard 
burtsK known in ihe art, is that they ait not 
65 compatible with chocolate liquor, and incor- 



poration of these hard butters together^ with - 
chocolate liquor into coating compositions, 
changes the softening and meltmg ccararter- . 
iScs of the hard butters. Even If the resulting ^-^ .. 
coating compositions appear to k s&imz^^^y . - 
for a few hours or days, fat bloom becomes .. . 
evident on more prolonged storage. H chocolate 
liquor is incorporated into coating cfflnposi- 
tions to the extent of more than 4% together . 
with the conventional hard bntters, -separation . 75 . 
and fat blooming occur on standing. As a con- 
seauence, the manufacture m order to ptoQuce . 
coatings which are stable to storage for at Least 
two weeks, has kept the chocolate liquor con- • ^ ^ ■ 
tent to less than 4% or have totally ebminated 80 
chocolate liquor and replaced it with cocoa. 

The disadvantages inherent m the use _ot 
cocoa essentially as the only chocolate m- 
gredient, are manifest from a cotaparison of . 
&e compositions of cocoa and chocolate^uor. 85 
Since cocoa contains between 5 and 3U /„ ot 
cocoa butter, according to the msLood of 
manufacture, and chocolate liquor contains 
50% of cocoa butter, the use of cocoa rather ^ 
than chocolate liquor has given products with 90 
lower cocoa butter content and less rich flavor. 
The difference in composition between choco- 
late liquor and cocoa is due to the fact diat 
essentially cocoa is manufactured from- choco- ■ ■ 
late liquor by extraction of a substantial 9S 
amount of the cocoa butter present. The resi- _ , ^ 
dual press cake is then ground to give cocoa. 
In addition to the difference in cocoa butter 
content, the aavour and aroma deteriorate dur- 
IjiK the processing, particularly durmg the 100 
pressing operation, because of the heat develop- - . 
ment at the presses, which causes loss of the 
volatUe flavouring components by evaporation. 

It is manifest from the above that, if a. hard , 
butter could be manufactured compatible with 105 
chocolate liquor, the resulting coating com- 
positions would offer equally rich- flavour, as 
compositions prepared from natural chocolate. 
The need in the art for a satisfaaory hard • 
butter capable of substituting cocoa butter and 110 - -- 
compatible with chocolate liquor, is so pressing 
that many attempts have been made to Synthe- 
size hard butter compatible with chocolate 
liquor for the purpose of improving the Savor 
of the finished products. Some synthetic hard 115 
butters are claimed to be compatible with 
chocolate liquor. Our studies of these synthetic 
products, however, indicate that they do not 
offer the solution to the problem. For instance, 
Feuge, Lovegren and Cosier in "Cocoa Butter- 120 
Like Fats from Domestic Oils", Journal of 
the American Oil Chemists Society, Vol. 35, 
p.l94 (1958) have reported the results of theh: 
studies on the synthesis of cocoa butter sub- 
stitutes by the esnriacation of mixmres of 125 
oleic, palmitic and Stearic aais, or ijy the 
interesterification of their glyccndes, followed 
by the fractional.aystallization of the reaction 
products. Satisfaaory results ate isportai vnth _ 
a fracticm obtained from the mteiesterjficaaon 130 
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of 70 parts of completely hydro^enated cotton- 
seed oil and 30 parts of olive oil, followed hy 
fractional: oystailization. The product thus 
obtained is incorporated into chocolate bar 

5 composftionsj b the proportion of 2L9'%, to- 
gether with diocolate liquor in the proportion 
of 17.91%. The chocolate bars are reported 
to be stable when they are heated to 100°F. 
and then cooled back to room temperature. 

10 In spite of the successful results reported, 
the hard butters prepared as ^escribed in the 
above-cited publication, are not suitable for 
large-scale commercial appHcation, and the 
coatings containing these hard butters and 

15 chocolate liquor, to the ercent of 17,9% of 
the latter, as described, are not stable on stor- 
age, and after standing at room temperature 
for merely two weeks, fat bloom occtirs. 
As late as May 1964, in "Marketmg Poten- 

20 rials for Modified Edible Fats and Oils", 
Marketing Research Reports No. 659, U.S. 
Department of Agriculture. Economic Re- 
search Service, Marketing Economics 
Division, p 17 (May 1964). the sbart- 

25 comings of cocoa buuer substitutes are dis- 
cussed, _name!y incompatibility with chocolate 
liquor, improper gloss, rancidity, and no ready 
solution for the problem is foreseen. It is clear 
from this publication, that no substantial pio- 

30 gress has been made towards the preparation trf 
hard butter compositions cosnpatible with 
chocolate liquor, prior to this instant inven- 
tion. 

An object of the present invention is to pro- 

35 vide bard butter compositions which are solid 
at room temperature, but which melt sharply 
as soon as the body temperature is reached. 

Still another object is to provide improved 
hard butters which are completely melted in 

40 the range of 96" to 115°F., and which are 
essentially free of the waxy mouth feeL 

A further objea is to provide compositions 
suitable as hard butter coatings, with superior 
gioss and a high degree of palatability. 

45 It is a furtiier object of the present inven- 
tion to provide a process which utilizes readily 
awlable low-cost raw materials, and substan- 
tially all of l3ie raw materials, converting them 
Into hard butters suitable for incorporation 

50 into the finished products. 

Another object of this invention is to provide 
s simple and ecoaomicai process which per- 
mits the preparation of hard butters, compat- 
ible with chocolate Hquor, with preselected 

55 meiting characteristics according to the season 
and dimate, and with a high degree of repro- 
ducibility. 

Another object of this instant invention is to 
prepare har^ butters which are compatible 
60 with chocolate liquor, so that chocolate coating 
compositions may be prepared containing 
chocolate Hquor m anwunt up to 45;% of the 
finirfied coating composition. 
Another object of this invention is to utilize 
65 marine oils, namely herring oil, menhaden o: 



sardine oil, whale oil, and mixtures of the 
several marine oHs. 

One of the starting materials in practicing 
the invention, which will be called component 
A; is a high molecular weight fully hydrogen- 70 
ated fat. It has been found that the inexpensive 
animal fats, lard and tallow are very satis- 
factory. Also marine oils, such as herring oil, 
menhaden oil, sardine oil and whale oiL may 
be used. The unpleasant odors present in 75 
marine oils, due to lower boiling components, 
are easily and completely removable by distil- 
lation and do nor interfere with the finished 
products. Also vegetable oils may be used 
such as soybean oil, cottonseed, sesame oil, 80 
sunflower oil, safflower oil, peanut oil, palm 
oil, or corn oil, but they are usually more 
expensive. The fats from the different anima! 
and vegetable and marine sources may also he 
combmed according to different proportions. 85 

Oleic acid is a substantial component in all 
the fats used to prepare component A. Oleic 
acid present in amoiiat varying between 41 
and 51% in lard, 39 to 50% in beef taUow, 
and 36 to 47% in mutton tallow. It is also 90 
present in considerable amount in the marine 
oils, and in the vegetable oils used in accord- 
ance with this invention. Essentially the amount 
oS oleic acid varies between a lower limit of 
about I2i% in menhaden, 15% in saffiower 95 
and 17% in soybean to a masimum of 71:% 
in peanut oil. Thus one of the essential com- 
ponents in this fraction is a acid with jtist 
one site of unsaturation. Another component is 
palmitic add, tlmt is a Q, acid, which is pre- 100 
sent up to 47% in pahn oil, but which may be 
as low as 3% in sunflower and safflower oil. 
By varying the proportions of the fats it is 
pcBsible to have the Resiled proportion of 
palmitic acid, up to 47% of the total of com- 105 
ponent A. It is another essential char^aerisric 
of the invention that all the facts utilized indi- 
vidually or in mixtures to prepare component 
A be free from lauric acid. 

One of the fats listed above or a mixture 110 
of them is hydrogenated. Hydrogenation may 
be conducted according to conventional pro- 
cesses, but catalytic hydrogenation with hydro- 
gen under pressure and a catalyst, for instance 
reduced Nickel on Kieselguhr, has proved very 115 
satisfactory. The preferred conditions are 2 to 
45 pounds of hydrogen pressure at a temper- 
ature of 100° to 225°C. Hydrogenation is al- 
lowed to proceed until the desired refractive 
index and iodine value are obtamed corres- 120 
ponding to essentially complete hydrogenation. 
The iodine value of the reduced composition 
should never be above 5 and is usually below 
5. According to the preferred embodiment of 
this invention, the iodine value of component 125 
A is not above 3 and essentially all. the oleic 
acid is reduced to stearic acid. 

This component A which confers hardness 
and high melting characteristics to the resulting 
iljptoduct is called "all-hydrogenated", it beiiig 130 
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n ThVh .nr^^r bemeen 44 a„d 56% of of lard if it were vstd to prepare component B, 
ml, which contains between ^^^^n^ ^//^.^j^ ^sponsible for the poor results bur die scope 
10 latmc acid nr.y nc used , - ^j^^ invention may not be limited by acy , 



■ 75; 



genation should correspond to about one-half 
of the unsamration originally present, l-or 

20 practical purposes, the hydrogenation of coco- 
nut oil, which has an iodine value of 10 is al- 
lowed to proceed until the iodine value of the 
product is about 5; corresponding to a re- 
fractive index at 60^C. of 25, and palm kernel 

25 oil is hydrogenated until the iodbe value is 12, 
correaponding to a refractive index of 25.S ai 

. y t..,J — of r-nrnniT!- and taSCOUS t 



greater man wyot anu. uul itaa lu<ui iw,/,. 
interesterification reaction is ako called in the 
art "rearrangement". The preferred catalysts 
are basic anhydrous substances, such as sodium, '85 
potassium, alkali metal allioxides having up to 
4 carbon atoms, alltali metal hydrides as 
sodium hydride, and alkali earth metal hydride, ■ 
as for instance cakinm hydride. Alumintmi 
aUcoxides an4 lithium aluminum hydride may ^50 
also be used. The catalysts are efiecdve at -• 
temperature below i50'>C., where the com- - 
■ A and B are present in a "•"■'i'- li""''^ 



35 the incomplete hydrogenation of coconut and 
palm kernel oil. Good results have been ob- 
tained with reduced nickel on ideseiguhr at a 
temperature of 150° to 225°C. and a pressure 
of 2 to 45 pounds of hydrogen. This hydro- 

40 genation step is usually complete for a batch 
of two kilograms of the coconut oil after one 
and half minutes but it requires 20 minutes for 
palm kernel oil. The product from the in- 



tageous to dry the mixture thoroughly before 100 
the interesterification reaction. Heating under 
vacuo to remove moisture is satisfactory. The 
reaction is conveniently carried out in ' an 
atmosphere of nittogea or hydrogen at a tem- 
perature of about 140°C. The effecuveness of 105 
the catalyst and the completeness of die re- 
action may be easily followed by rhe^ color 
:hange, the mixnire darkening a--* - 



nalm kernel oil The product from the in- caange, me im>.iuLc uaix-^-^-e a - 

SexrhydrogenatL^f pahn. fcemd and reddish ^l^-./^e rearrangea,en: usuaHy 
cSut oU is Sued component B, it being occurs very rapidly butm order to ens 



50 



understood that a preselected mixture in vary 
ing 'proportions of the incompletely hydrogen- 
ated palm kernel and coconut oil may also be 
used. It has now been found that mixtures 
comprising the two components A and B may 



OCUUlb vc;jL_y iiLpiwxjr wi^i. -w-— — — 

plete rearrangement, heating is continued for 
about one-half hour. The mass then is cooled 
to about 90°C. ani the excess catalyst is - 
destroyed with water or dilute acid, 
comprising the two components A ana ^ may The physical properties fl^^^^.f 
be blended in different selected proportions, difierent from those of the unrearranged nm- 
^d S subjected to interesterifi^on. The ture_of component A and B. Some of the 
melting characteristics and physical ^alitics of physical propemes which are altered by cata- 
SeS produ?^ by a selection of iht constitu- lytic rearrangement are metoog diaractenstics, 
« ^WcoCone^t AandBmaybeM^^^ melting range, conged point, plasticity, cry- 120 
Z^S a na^ov rate as it wiH be described stallizatioa charactenstics and.eatmg character- 
witnm a na-.ov, rd.igc as ^ ^ improvement m 

The mixtures of component A and B before the properties which characterize a good hard 

interesterification still exhibit the beta struc- butter is related to the conversion oi the feto ■ 

60 Se bS Se products after interesterification in to the structure ate mteiestenfica- 125 
^cord^e \lth the invention exhibit die beta tion as mentioned above. The mpro^ent - 
accoraance win u.c ^ meldjog characteristics and other- physical 
^iThas be^ found that inverting the pro- piuperties are also due tt.^e greater homo- 
ducts, that is using as component A, an oil generty of. lie final produt^^fflerestenfea^ _ 

65 S does not contam a substantial amount tion cssentiaily converts tiie mixture of the two 130 
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compoaents A and B into a new productj 
whichj although still a mixture of triglycerides 
is the result of cheniical reaction, namely an 
exchange of acyl radicals between A and B,, 
5 the adiievement of "random" disnribution; as 
defined in Giiman "Advanced Treatise of 
Organic Chenaistry", Vol. Ill (1853), pp. 
186—190. 

It has been, found advantageous to determine 

10 the Solid Fat Index for different percentage 
compositiQns qf component A and B against 
the temperature in Fahrenheit. The deteimina- 
tion is made from the specific volumes at var- 
ious temperatures according to the method 

15 CD— 10—61, described in Official and Tent- 
ative Methods of the American Oil Chemists 
Society (19&1). The different vataes obtained 
for several compositions 10 to 40% of com- 
ponent A and 90 to 50% of B with increase in 

20 temperatures are shown in the tables. The 
Solid Fat Index was plotted as the ordinate 
with the temperature oa the abscissa, for sev- 
eral of the compositions prepared according 
to this invention. It was foimd that the curves 

25 are quite fiat in the lower temperature range up 
to 70°F.5 retain a stsfficiently high Solid. Fat 
Index at room temperature, for compositions 
of A at least 1Q% and B not over 90%. Then 
the curves become less flat in the region be- 

30 tween 70 and 80°F., and stiH less fiat above 
80°F., indicating that mekiDg occurs rapidly 
in this region, 

Examination of the plots also showed that 
the results obtained according to this bvention, 

35 ■ with the less expensive animal fats, namely 
lard and taliow are just as good as with the 
vegetable oils, in the range 10 to 40% of com- 
ponent A to B. The results below also show 
vety satisfactory xesults with a marine oil 

40 namely menhaden. 

As it has been mentioned it is possible to 
a;lect the proper constituents of component A 
and Bj as well as the respective proportions of 
A and B for each desired hard butter, This 

45 may be accomplished simply by application of 
the data in the tables, the respective plots and 
in some cases im«pQlati6n. 



For the purpose of better illustrating the in- 
vention the following examples are described 
in detail. 50 
Example 

Two kilograms of lard was fully hydrogen- 
ated using 0.2% reduced nickel on kieselguhr ■ 
at 30 p.s.i. of hydrogen and at a temperature 
of 200°C. The resulting fuUy hydrogenated 55 
lard was subjected to flaking. The refractive 
index was 31.3, corresponding to an iodine 
value of 3. 2Kg. of coconut oil was hydrogen- 
ated under the same experimental conditions, 
but the reaction was interrupted when the re- 60 
fractive index of a sample measured at 60°C, 
was 25. This corresponds to iodine value of 5. 
Seven hundred grams of the incompletely 
hydrogenated coconut oil were mixed with 300 
grams of the S&hti iard prepared as described 65 
above and heated about one-half hour above 
100°C in an atmosphere of nitiogen to remove 
moisture. This corresponds to 30% of com- 
ponent A and 70% of component B. Then a 
catalytic amount of sodium methoxide, abont 70 
0.2% was added. The mixture was kept at a 
temperature of 120'^C. InteresterifiGaticm 
lapidly took place as evidenced by the it- 
velopment of a red color. The conteiH of the 
flask was cooled to 90°C.3 water in amount 75 
about 251% in excess over the amount of 
catalyst added was used to destroy the catalyst. 
Solid by-products "foots", that is soaps due 
to hydrolysis of the fats were separated from 
the oil by filtration. The resulting product was 80 
deodorized by high vacuo steam distillation. 
The product gave a very satisfactory haid 
butter,^ because it was stable and bleeding out 
of individual compounds at a temperature of 
80°F. di4 not occur. The gloss was good with 85 
no change on storage. 

Several compositions were prepared in 
ratios of lard flakes to panially hydrogenated ■ 
coconut varying between 10 and 40%. The 
products were very satisfactory hard butters in 90 
every respect state, color, viscosity, set poiat. 
The table below gives the values of die Solid 
Fat Index at different temperatures. 
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Tms 1 

SoHd Fat Index of Lard Flakes m± PardaUy Hydrogenated Coconut CMl 
% Composition of Lard Fkkfis ^ 





10% . 


20% 


30% 


40% 


50" 


51.4 


54.8 


61.0 


64.4 


70' 


31.1 


37.9 


^.5 


54.9 




14.8 


26.4 


39.3 


47.4 


92° 


0.2 


5.4 


16,6 


26.5 


100° 


0.0 


0.2 


3.0 


11.7 


104° 


0,0 


0.0 


0.0 


5,7 



The Solid Fat Index was plotted es the 
ordinate and ±e temperature as the abscissa to 
■ show tlic variations in the region between 

5 50° and 104°F. The composition 10% of A 
to 9a% of B in the region between 50° and 
70''F. showed a decrease in Solid Fat Index 
of about 1, per degree of ternperature rise. Iq 
the same range the composition 40 to 60% 

10 showed a decrease of 0.47 per degree indicat- 
ing that when the hydrogenated lard is tept at 
the lowest proportion, the composition under- 
goes a more gradual softening while the 40 to 
60% composition shows a superior "stand up" 

15 quality in this region. In the region between 
92° and 100°F. the composition 40 to 60% 
showed a decrease of 1.8 units per degree, 
while with the composition in which hydrogen- 
ated lard is kept at the -lowest value the mater- 

20 ial has practically already totally melted. 

The X-ray diffractoiaeter marketed by die 
Noreico Co., was used for the study of the 
composition of the product before and after 
interesterification. The beta structure was pre- 

25 vaient before interesterification as shown by 
the short spacings of 3.68 (iVLedium), 3.86 
(Medium), 4.59 (Strong) and 5.3 (Weak), sn 



agreement with the data «po«^ *°5 
form, for instance in Mehlenbacher 'The 
Analysis of Fats and Oils", The Gerrard Press, 30 
ri960^ n 410. After mteresterification, the 
^shon spacings were 4.18 (Strong) and 3.78 
(Medium), as reported for the beta pnme by . 
the same author. 

Example 2 35. 
Flaked taUow was prepared from tallow by 
iivdra<-enation and flaking essentially ra the 
same manner as described above for tad. Pahn 
kernel oil was hydrogenated in the same 
manner as coconut oil but hydrogeniaon was 40 
stopped when the refractive index was 25.5 
to 25 7 at eO^C. Four hundred grams of 
flaked' taUow and 600 grams of mcompletely 
hydrogenated palm kerne! oil were subjected 
to interesterification as in Example 1 and then 45 
deodoriasd. The product was satisfactory as a 
hard butter in chocolate type coatmgs, in 
taste, appcaraisce, freedom from odor. The 
Solid Fat Index for this 40 to 60 per cent 
composition is given below, as well as for other 50 
compositions in which taliow is -die range of 
10 to 40% of the total. 



1,107,206- 



Tabie 2 

Solid Fat Index of Cksmposititms of Hydrogenated Tallow 
with Pardaliy Hydrogenated PaJm Kernd Oil 



% ConsiwsitiQn of Hydrogenated Tallow 



T°F. 


10% 


20% 


30% 


40% 


SO- 


61.7 


62.5 


70.3 


68.9 


TO" 


46.3 


51.4 


62.8 


63.4 


80° 


33.7 


41.9 


55.4 


57.4 


92° 


6.3 


14.5 


27.8 


35.1 


100" 


0.0 


0.3 


12.2 


15.4 


104" 


0.0 


0.3 


3.0 


7.6 



Tie SoM Fat Index was platted as herein- 
before described to show the rate of decrease 
of the Solid Fat Index in the region between 

5 50" and 104°F. for the compositions of the 
invention. In the region up to 70°F. the de- 
crease is about 0.77 per each degree of temper- 
ature riscj for a composition of 10i% of hydro- 
genated tallow to 90% of partially hydrogen- 

10 ated palm kernel oil. In this low temperature 
region the composition 40 to 60% shows a 
Solid Fat Index decrease of only 0.27 per 
degree. In the region between 92 and 100^'F. 
th& composition 10 to 90% shows a decrease of 

15 only 0.78 jjsr degree rise of temperamra tiut: 
the composition 40 to 60'% shows a decrease 
of 2.4 per each degree of temperature rise. 



Thus it is obvious that liie com.position con- 
tainmg a greater amount of hydrogenated tal- 
low retains its soHd charaner essentially up 20 
to 80°F. and then melts sharply. 

X-ray studies, with ±e same instrument as 
described above showed that interesterification 
totaEy eliminates the beta structure and con- 
verts the products into tlie beta prime structure. 25 
Similar results were obtained with other fats 
as component A and B and for the puropse oi 
better illustrating the iiweotionj a few more 
examples ate given. The data for the Solid 
Fat Index at diiferent proportions of soybean 30 
flakes with partially hydrogenated coconut oi! 
are given below. 



Table 3 
% Conrposiiion of Soybean Flakes 



T'F. 


10% 


20% 


30% 


40% 


50° 


50.3 


55.5 


60.0 


• 59.9 


70° 


29.7 


38.3 


47.3 


47.9 


80° 


14.6 


26.8 


37.9 


40.6 


92° 


0.2 


5,2 


14.8 


21.5 


100° 


0.0 


0.0 


3.2 


10.1 


104° 


0.0 


0.0 


0.4. 


■ 5.6 



The. results with tailow and coconut oil are shown 



TAEtE 4 

% Composition of Hy drogeaMted Tattoo 



T"F. 


10% 


20% 


30% 


40% 


50° 


53.4 


57.0 


59.2 


64.7 


70° 


32.9 


39.9 


46.1 


53.6 


80° 


16.5 


27.8 


36.5 


46.1 


92" 


0.0 


5.0 


13.4 


27.6 


100° 


0.0 


0.0 


1.7 


16,5 


104" 


0.0 


0.0 


0.0 


U.4 



The finding that the proportion of componoot A ^V^^X^^^^- 
and 50% of the compositirn is strikinEly shown by the dam shown below. 

TAEI.E 5 

5% Hydrogenated Lard 60% Hydrogenated Lard 



50 


50.4 


71.7 - 


70 


30.0 


65.7 


80 


9.8 


61.7 


92 


0,0 


48.3 


m 


0.0 


33.1 


104 


0.0 


25.2 



It is cto from the data, that with fully -P^"? r.gfSSyt^" 

hvd^ogenated krd and panially hydrogenated that ±.y "^g^'^^u^tSS with com- 

coconut oil. at a proportion 5% of the former ponent A, ato ^ f 5^^°| ^^y^ 15 

and 95% of the latter, the material « all hquid ponent ^^^^^^.^'^.o^thtr with palm 

at 92°F. On the other hand the coinposmon diatis JJ^y^S hydrogeSated are shown 

60% lard flakes to 40% coconut oU is stiB kernel oil, pansaiiy ay b 

„ ? ™„„, nnt m^irfrt at 104°F. and below: 



U/O LUtUUUL ii) 

to a great extent not melted at 104°F. and below: 
10 would be unsuitable as a hard buner because it 
would leave a "waxy feel". 
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Table 6 

% Ckimpositioa of Menhadesn Flakes 







20% 


30% 


40% 


50 


63.4 








70 


33.9 


49.7 


55.4 


60.1 


80 


39.4 


37.2 


45.2 


53.3 


92 


9.6 


10.6 


21.3 


32.1 


100 


0.0 


0.0 


3.8 


13.5 


104 


0.0 


0.0 


0.2 


7.2 



Other compositions tested in the same prOw 

portions indicated in Table 6 where: . Excellent results have been obtained by in- 

_ Cottonseed flakes either with pakn kernel corporatiag the hard butters m chocolate-type 

5 oiL of refractive index 25.5 or coconut ofl of coatings, icings, and oonf ecdoners coatii^. 

reftaaive index 25, also sunflower flakes^ pea- The ranges of typical coating formulatioiis .15 

nut flakeSj saffiower flakes with coconut oil of used in chocolate-type coatings are shovm 

refractive index 25. The results were satis- below, where the figures are expressed in per 

factory in every respea. In each instance the cent. 

10 .beta configuration was convertEd into the beta 
prime configuration. 



. Tmn 7 ' 
Caiocolate Coating Formulations 





Dark Compound 


Light Compound 


Hard Butter 


31.5 


31.5 


Cocoa 


1B~I7 


8.0 


Skim Milk Powdea: 


6-« 


6-« 


Sugar (4x or siighdy coai 


cser in grind) 43 — 45 


53 


Salt 


o.m 


0.2—0.3 


Vanillin 


0.10 


0.10 


Lecithin 


0.35 


0.35 



20 The hard butter in the formula maj be any 
of the compositions according to this invett- 
tion, that is they are made from a component 
A which may be of animal or -v^etable origin. 
All the ingredients are measured and com- 

25 bmed with the exception of about one-half of 
lecithm and a smaE portionj about 2 to 4% 
of the hard butter. After blending, the temper- 
ature of the mix is 120° to 145°F. The blend 
is refined to reduce the particle size to a range 



25 and 40 microns. The coating is 30 
placed in storage tanks, at temperature of 135° 
to 145°F. for about 24 hoursj durmg which 
time it is stirred in order to lower and stabilize 
the viscosity. The residual portion of 2 to 4% 
hard butter and lecithin are then added for 35 
-the purpose of further lowering the viscosky. 
The coating is then tampered and molded into 
biockS) or kept in the melted state. It may 
be shipped either in the solid or mdted form. 



It is stable over a period of at least one year 
and coatings prepared from the stored matwial 
arc not inferior to coatings prepared im- 
mediately. 

5 WHITE COATING 

A white coating was prepared by blending 
33 IbB. of a hard butter prepared ir- accord- 
ance with the invention, 18 ibs. of millc solid 

rwder,. 49 lbs. of fine sugar. 3 oz. of ^_lt, 
lb. of vanilla and 2.5 oz. of lecithin. Tne 
product was very satisfactory in stabiUty, taste 
and was free from the waxy mouth feel. 

la a particular, aspect of the present inven- 
tion it has been found tiaat when marine oiis 
H are used as component A, ■ the result- 
ing bard butters^ after combination with 
conventional coating ingredients and in- 
corporation into coaling compositions, 
impan unusual shine and gloss to 
on the compositions. Furtiier it has been found, 
surprisingly, that tiie hard butter compositions 
prepared from marine oils as component A are 
compaiibk with chocolate liquor and uiat 
chocolate liquor may be incorporated mto tiie 
og coating compositions to substitute in part and 
even to eliminate totally the use of cocoa. Thus, 
while with the conventional hard butters, the 
amount of chocolate liquor could never exceed 
4% of the total coating compositions, and the 
30 use of mixtures of chocolate liquor and cocoa 
containing a substantial amount of cocoa was 
necessary, as it has been mentioned above, ac- 
cording to this instant invention, the amount 
of cocoa may be substantially decreased and 
35 even totally eliminated. 

It is manifest from the above, that this 
aspect of the invention represents a revolution- 
ary advance in the confectionery industry, be- 
cause of the manifest superiority of chocolate 
40 liquor over cocoa, as the chocolate-ingredienT. 
As compare4 with the flavour of cocoa-contatn- 
ing coating compositions, the compositions pre- 
pared with chocolate liquor offer a rich, r^jH, 
natural flavor, comparable with natural choco- 
45 late. Thus the coating compositions' prepared in 
accordance with the process described herein, 
exhibit palatability and flavor, superior to coat- 
ing compositions prepared from conventional 
hard butters and cocoa. Further, because of 
50 the high cocoa buner content of chocolate 
liquor, in the range of 5^3%, it is possible to 
decrease the proportion of hard butter in the 
coating compositions, and still retain the soft- 
ness of the coating, . 
55 All the marine oils, menhaden, herrmg oil, 
sardine, whale oil, or tiieir mixtures, may be 
used in accordance with this aspect of the in- 
vention. The resulting compositions exhibit 
good compatibility with chocolate liquor and 
60 superior shine. 

According to the preferred embodiment or 
this aspect of tiie invention, herring oil, is used. 
In its broad conceptj hearing oil is fuily hydro- 
genated, •ftien combined with pahn keme! oil. 



in the ratio of 10 to 50% of Lj— o — 
herring oil to palm kernel oil m amount be- 
tween 90 and 50% of tiie latter. The mixtures 
are tiien interesterified according to conven- 
tional mediods, in the presence preferably of 
sodium metiioxide, as a catalyst, and the re- /O 
suiting products subjected to high vacum steam 
distillation, to remove low boiling decomposi- . 
uon products. The resulting hard butters are 
then combined with the ingredients used m 
coating compositions, in preselected proper- /5 
tions. 

It seems reasonable to assume tiaat the sup- 
erior gloss and die high degree of compat- 
ibility of tiie hard butters prepared as described 
herein, witii chocolate liquor, are tiie result 80 
of tite high proportion of high-moi«n^ar- 
wetfht unsaturated fatty adds present m 
maime oils. The composition of herrmg oti, 
which gives die best coating composmotis, is 
a typical illustration. This oil contains about 85 
24% of fatty acids containing 22 carbon atoms, 
for instance docosenoic acid, and about 251% 
fatty acids containing 20 carbon atoms, for 
instance eiocosenoic acid. The propottion of ■ 
C , unsaturated fatty acids is high m al marme SU 
oils, because it is 18— 26i% in sardiae ml, de- 
pending on tile origin, whetiier it is the Gak- 
fomia sardine oil or Japanese sardine oil, 19i% 
in menhaden oil, and 12% in whale oil. The 
fraaion of the unsamrated acids containing 22 95 
carbon atoms, is high also in tiie otiier marme 
oils, because it is 11— 19% in tiie sardme ods, 
1 1.7% in menhaden and 7.% in. whale oil. _ 
For tits purpose of better illustrating this 
aspea of the invention, the following esample 100 

^ Example 3 

Two kilograms of herring oil were ftiliy 
hydrogenated using 0.2% reduced nickel on 
Kieseiguhr at 30 p.s.i. of hydrogen and at a 105 
temperature of 200°C., and tiien fialted. 

Two kiiograms. of palm kernel oil were 
hydrogetjated until the refractive index was 
25.5 to 25.7 at 60°C. Eight hundred grams of 
the incompletely hydrogenated pahn kraiel 110 
oU, were mixed with 200 grams of the flaked 
herring oil prepared as described above, and 
heated about one-half hour at 120°C in an 
atmosphere of nitrogen to completely remove 
the moisture. The mixture contained 20% of 115 
component A and SQ% of component B. Then 
a catalytic amount of sodium methoxide, about 
0.2%, was added, and tiie mixture was kept 
at a temperature of 120°C. about one-half . 
hour. Interesteriiication occurred rapidly, as 120 
evidenced by the development of a red color. 
The content of the flask was cooled to 90°C. 
and water, in amount about 23% in excess 
over the amount of catalyst added, was used ■ 
to destroy the catalyst. Solid by-products 125 
"foots", that is soaps due to the hydrolysis of 
the fats were separated from the oil^by filtra- 
tion. The resulting product was deodorized by 
h%h vacuum steam distillation. 
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Several compositions were similarly pre- atures according to the method CD— 10— 61, 10 

pared in proponion of between 10 and 50% described ia Official and Tentative Methods of 

of herring fiflkes and between 90 and 5R% of the American Oil C2iemists Society (1961). 

paniaUy hydrogenated palm feernel oil. The different vabes obtained for severali com- 

The solid Fat Index \ras determined for positions comprismg betweem 10 and 5Q% of 

each composition at different temperatures, component A, and betvreen 90 and 5Q% of B 15 

b the range between SOP- and 104°F. The de- with temperature rise from 50 to 104°F., are 

termination of the Solid Fat Index was made shown in the table bdow. 
from the specific volumes at various temper- 

Table 8 

Solid Fat Index of Herring Flakes witli Pardaily Hydrogenated Mm Kernel Oil 
T°F. 10% 20% 30% 40% 50% 



50 


61.0 


62.5 


64.1 


66.2 


68.2 


70 


45.6 


50.0 


53.3 


57.1 


60.6 


80 


29.4 


37.2 


44.0 


49.3 


54.8 


92 


1.4 


8.1 


le.o 


28.2 


36.3 


100 


0.0 


0.0 


2.1 


10,8 


18.5 


104 


0.0 


0.0 


0.2 


5.6 


11.4 



It is manifest from the Table above, that, in When the proportion of fully hydrogenated 

20 the range between 50° and 92°F., the Solid herring oil is 30%, the Solid Fat Index at 
Fat Index of the compositions containing only IOO°F., is close to zero. With compositions 45 
10% of herring flakes, decreases at the rate of containing 40% of herring oil, the Solid Fat 
about 1.4 units per degree, while the com- Index is 10.8 at I00°F.5 thus making the com- 
positions show superior "stand up" quality, position in this range more suitable for hot 

25 in the same temperature range, when the pro- weather coating. 

portion of fully hydrogenated, herring oil is Similar results were obtained from a blend 50 

40% and 50%. With the higher proportion of of herring flakes and partially hydrogenated 

hernng flakes, 4q%, the decrease of Solid Fat coconut oil, that is coconut oil, hydrogenated 

Index in the same temperature range is lower, until the refractive index is 25 to 60°C., and' 

35 only 0.9 tmits per degree Fahrenheit, and with the iodine value is 5. The two components 

the proportion of 50% of herring flakes, the were blended in the ratio of 10% to 501% 55 

decrease in Solid Fat Index per degree Fahren- herring flakes and 90 to 50%, of the partially 

heit in the. same temperatecre range,, is only 0.75 hydrogejiafied coconut oil, aiui then interester- ■ 
ified. The different values of the -Solid Fat 

40 At a temperature of lOO'^V., the Solid Fat Index at dtffercijt temperatures, for different 

Index is zero when the propration of hydro- compositions, are shown in Table 9 60 
genated herring oH is between 10 and 20%, 

Table 9 

Solid Fat Index of Herring Flakes with Partially Hydrogenated Coconuf Oil 



T°R 


io% 


20% 


30% 


40% 


50% 


50 


56.6 


57.40 


60.2 


66.5- 




70 


38.5 


42.8 


49.1 


58.3 


63.2 


80 


21.7 


30.5 


39.9 


51.3 


5S.3 


92 


0.4 


6.2 


16.9 


31.2 


41.5 


100 


0.0 


0.0 


3.0 


13.7 


25.5 


104 


0.0 


0.0 


0.7 


8.2 


18.5 
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cSnpSons coataining 30% hemog flates. posmons .te to m TabL ... 

Table 10 

Solid Fat Intkx of Menhaden Ftekes aad Partially Hydrogenated Coconut OU 





10% 


20% 


30% 


40% 


50% 


30 


55.8 


58.2 


61.1 


64.5 


65.3 


7Q 


38.3 


43.0 


48.8 


56.1 


59.5 


80 


18.7 


27.5 


35.8 


50.3 


53.3 


92 


0.4 


4.8 


12.4 


32.0 


34.4 


100 


0.1 


0.1 


1.1 


15.9 


17.4 


K)4 


0.0 


0.0 


0.2 


9.6 


10,6 



The table above shows that at temperature of 
100°F., the SoKd Fat Index is essentially zero 
for the compositions containing 10 and 20 

15 menhaden flakes, while the compositions con- 
taining 40 aa4 50% of herring flakes show 
superior "stand-up quality" in the temperature 
range between 50 and 92°F. . ^ ^, - 
In the formulations shown m Table 7, 

20 cocoa is the chocolate ingredient, and chocolate 
liquor may be incorporated in the coatmg com- 
posittoas, only to the extent of 4'%- K 
propoition of the chocolate Uquor is increased 
to S%j separation and bloommg occutb. On 



the other hand, where the hard butters pre- 
pared from marine oils are used m -me same 
formulations of Table 7, chocolate hquor may 
be incorporated safely, without blooming, and 
the amount of cocoa may be decreased, with 
consequent improvement in flavor. ^ 

The results widj two compositions, com- 
positions 1) from a hard butter prepared from 
lard, tallow or soybean fiafces and composition 
2) from a hard butter prepared from herrmg 
flakes, and partially hydrogenated pahn kernel 
oil in the ratio of 30 to 70, are shovm hdow 
in Table 11. 



Amount of 

Ingredients Ingredient % 


hard butter 


30 


cocoa 


15—18 


diocolate Hquor 


5 


sugar 


38—40 


Bkisi milk solid 


5-6 


vanillin 


0.08—0.1 


ssdt 


0.15-0.2 



Results with 
Composition 1 



Results with 
Composition 2 



Dull; bloomir^ Very good shin^ 
began after 2 No fc' 
weeks' storage 
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13 



It is manifest from ±e results above that 
chocolate liquor may be used in combination 
with the hard butters -prepared from herrmg 
oil, but it may not be incorporated mto coating 
- oompcjsitions containing the other hard butters, 
not ercn in the amount of 5%. On the other 
hand, Composition 2, above, showed excellent 
shine and stability even after 6 months' stor- 
age. 

10 . Several variations of the formulatioiis shown 
in Table 11 above, were made, increasing pro- 
gressively the amount of chocolate liquor and 
decreasmg the amount of cocoa. Obviously, 
with increasing concentration of chocolate 

13 liquor, it becomes necessary to decrease the 
overall amount of hard butter because of the 
high cocoa butter content of chocolate liquor. 
The stability and gloss were very satisfaaory, 
even when the percentage of chocolate liquor 

20 -was increased to 45%. 

When the proportion of chocolate liquor is 
increased to 10%, the amount of hard butter 
prepared from M% herring flakes and 70% 
partially hydrogenated palm kernel oil is de- 

25 creased to 29% and the amount of cocoa is 
also decreased to 14%. The other ingredients 
in the formulation, sugar, skim milk, vaniDin, 
salt, lecithin are kept essentially constant, that 
is, between 5 and 6% of milk solid, between 

M 38 and 40% of sugar, between 0.3 and 0.4!% 
of lecithin, vanillin in amount up to O.r^os 
and salt in amount of 0.1 to 0.2!% . After -six 
months' storage, the coating composition con- 
taining 10% chocolate liquor, was stable, ex- 

35 hibited excellent shine, and was free from 
blooming. 

When the chocolate liquor is increased to 
15%, the hard butter pte|>ared from 3Q% 
herring flakes and 70% partialiy hydrogenated 

40 palm kernel oil is decreased to 281%, liie cocoa 
13 decreased to 11%) maintaining the other in-, 
gradients essentially constant, that is between 
5 and (S% of milk solid, between 37 and 38!% 
of sugar, between 0.08 and O.l"/, of vanillin, 

45 between 0.1 and 0.2% of salt, and lecithin, 
in amount between 0.3 and 0.4'%, After four 
month's storage, the composition exhibited ex- 
cellent shine and was free from blooming. 
With still increasing proportion of chocolate 

SQ liquor, that is 20%, the amount of hard butter 
prep_ared from 3Q% herring Hakes and 70% 
partially hydrogenated palm kernel oil, is de- 
creased to 25%, the cocoa is decreased to 8%, 
the other ingredients -being kept essentially 

55 constant, that is, sugar at 3 7—3 8;%, milk solid 
• between 5 and 6%, vanillin in amount up to 
0.1j%, salt in amount between 0.1 and 0.2!%, 
and lecithin between 0.3 and 0.4%. 

With increasing proportion of chocolate 

60 liqnor, namely 25 %, the amount of cocoa is 
decreased to 7%, and the amount of the hard 
butter prepared from 30% herring flakes and 
70% partially hydrogenated palm kernel oil, 
is decreased to 2Q%. The other ingredients are 

65 kept essentially constant, that is the amount of 



sugar is between 37 and 38%>, milk soHd be- 
tween 5 and 0a, the amorait of vanillin is be- 
tween 0.08 and 0.1'%, salt between 0.1 and 
0.2%. After four months' storage, the coating 
ccmposition exloibited very good shine and was 70 
free from blooming. 

When the chocolate, liquor is increased to 
35%, the amount of the hard butter of the 
invention, containing 30% herring flakes and 
70% partially hydrogenated pahn kernel oil, is 75 
decreased to 14i%, and the amount of cocoa 
is only 1 — 2'% . The proportion of sugar is sal 
between 37 and 38%.i niilk solid between 5 
and 6.%, vanillin between 0.08 and 0.1%, salt 
between 0.1 and 0.2%, and lecithin between 80 
0.3 and 0.4%. This coating composition is 
stable and free from blooming for a period of 
at least two months. 

With 45'% chocolate liquor, the cocoa is 
totailly eliminated and the proportion of the 85 
hard butter of the invention, prepared from 
30% herring flakes and 70%o partially hydro- 
genated palm kernel oil, is decreastd to 10%. 
The other ingredients are essentially the same 
as in the composition above. This compositiooi go 
is stable for about a month, and bloommg does 
not occur until after a one-month period has 
elapsed. Thus this composition, containing 
45i% chocolate liquor, witii no cocoa, may be 
safely used, if a long storage period, not ex- 95 
ceeding one month, is not contemplated. 

Other compositions may be similarly pre- 
pared from hard butters containing more or 
less herring fialws depending on the location, 
the season and temperature at \rfiich the 100 
food products must be stored, Similarly the 
hard butters from marine oils in accordance 
with the instant invention may be incorpor- 
ated, together with chocolate liquor, mto light 
compound coatings, where the percentage of 105 
CKoa is ordinarily in the range'of 8 to 91%, 
skim milk powder in the range between 6 and 
&%, and sugar between 52 and 54%, as indi- 
cated in Table 4. The partial or total re- 
pla^ment of cocoa with chocolate liquor is 110 
just as satisfactory, in accordance with this in- 
stant invention, in the case of light compound 
coatings as with dark compound coatings. 

The hard butters, prepared from marine oils 
may also be satisfaaorily used in white coat- 115 
ings, in combination with milk solids, fine 
sugar, vanillin and an emulsifier, usually kci- 
thin._ 

Different procedures may be used for the 
{?reparatiou of the compound coating contposi- 120 
tious containing chocolate liquor. According to 
the preferred procedure, all the ingredients, -the 
hard butter, cocoa, chocolate liquor, milk 
soHd powder, sugar, lecitiiin, salt and flavormg 
agent, usually vanillin, are measured and com- 125 
bined,_ with the exception of about one-h^ 
of lecithin and a small portion of the hard 
butter, about 2 to 4%. After blendmg, the 
temperature of the mis is 120'^ to 145°?. The 
blend is refined to reduce the particle si2e to a 130 



14' 
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. lanse between 25 and 40 microns. The coat- 
ing is placed in storage tanks, at temperature 
of 135° to 145 °F. for about 24 hours, during 
which time k is stirred in order to lower and 

5 stebiliise the viscosity. Ths residual portions 
of 2 to 4-% hard btrrter and lecithin are then 
added for the purpose of further lowering the 
viscosity. The coating is then tempered and 
molded into blocks, or kept in the inelted 

10 state. It may be shipped either iiy the sohd or 
fnclied form. 

These coating compositions may be usea 
for a variety of products such as icing of cakes 
and cookies, coatings of ice cream bars and 

15 candies. The finished food products are sup- 
erior To other conventional preparations, be- 
cause of their richer flavor and superior gloss. 



amount less than 43% of the finished t6m- < 

''"fT' chocolate coating composition which 
comprises a blend of a hard butter accordmg 
to claim 4, in amount between 10 and 30 /o 
milk soHd in amount between 5 and S.A, an 
emdsifier in amount between 0.3 aij 0.4/ 
and sugar in amount between 42 and 54- /o, ana 
chocolate liquor in amount up to 45i /o of tite 
finished compc^iucn, said composmon ako 
^ntaining from 8 to 18'% cocoa when the 
chocolate b'quor content is less than 45" ^. 

8 A chocolate coating composmon which 
comprises between 15 and 18'% of m/% 
of chocolate liquor, between 38 and 40iJ(, of 
sugar, between 5 and 6% of nnik sohd 
vaniHin in amount up to 0.1%, salt in amount 
between 0.1 and 0.2%, lecithin m afflotmt be- 
tween 0.3 and 0.4J%, and 30% of a hardhUttsr 
according to daim 5- 
9, A chocolate coating composition a 



TOIAT WE CLAIM IS : — 

1. Hard butter compositions which ate the 
product of interesterification of a biend con- 

■ r 1 in <no/ nt on all- mc ^f/o »-">-""j — -,- „- .j, 

which between 38 and 40% of sugar, betweea 3 and 

■ ■ 6% Gf miik_soUds, between 0.3 and 0.4% »^ 



^^^:;\T^Zc:rw7ni-56% of an all- ing l4% of cccoa,_ia% of chocoto Hquor, 
hydrogeaated fat, prepared from an oil which ■ 
is rich in oleic add which contains palmitic 



is rich "'-*v -w... , ^ . 

acid end is free, from Jaunc acid, said od 
being an animal, vegetable or marine oil; and 
between 90 and 50% of a lauric acid-contain- 
ing oU which is half-hydrogenated palm kernel 
oil, coconut oil or babassu oil. 

2. A composition according to claim 1, in 
which the all-hydrogenated fat is all hydro- 
genated lard, tallow, peanut, cottonseed, soy- 
bean, palm, sesame oil, sunflower, saffiower, 
com, menhaden, or a combination thereof, 
and the iodine value after hydrogenation is not 
higher than 3. ... 

3. A hard buuer composition which is tne 
product of interesterification of a blend con- 
sisting of between 10 and 50-% of an aH- 
hydrogeuatcd marine oil, which_ is & member 
selected from the group consisting of herring 
oil, whale oil. menhaden oil, sardine oil and 
mixtures thereof, and between 90 and 5&% 
of a lauric acid-containing oil^ which_ is a 
member selected from the group consisting of 
half-hydxogenated palm kernel oil, coconut oil 
and babassu oil. 

4. A hard butter composition according to 
daim 3, which comprises the product of 
interesterification of a biend consisting of 30% 
of all-hydrogenate4 herring oil and 70% of 
half-hydrogenated palm kernel oil, coconut oil 
or a mixture thereof. 

5. A hard butter composition according to 
claim 3 or 4, which is the product of inter- 
esterification of a biend consisting of 30% 
herring flakes and 70% of partially hydrogen- 
ated palm kernel oil of refractive index between 
25.5 and 25.7 at 60°C. 

6. A chocolate coating composition which 
comprises sugar, an emulsifier, milk solid, a 
hard butter according to claim 3, and choco- 
late liquor in amount up to 45 % of the finisjied 
comjiosition, said composition also containing 
cocoa when tiie chocolate liquor is present in 



lecithin, vanillin in amount up to 0.1%, salt in 
amount of 0.1 to- 0.21%, and 29% of a hard 90 
butter according to daim 5. 

10 A chocolate coatmg composition com- 
prising n% of cocoa, 1S%' of chocolate 
Uquor, between 37 and 3&% of sugar, be- _ 
tween 0.0& and 0.1% of vamUin, between 95 ■ 
0 1 and 0.2% of salt, between 0.3 and 0.4^ of 
lecithin, and 2S% of a hard butter according 

to claim 5. ■ ■ ^ 

11 A chocolate coatmg composmon com- 
prising 8 % of cocoa, 20% of chocolate liquor, 100 
between 37 and 38% of sugar betsiron Sjmd 

6% of milk solids, between O.OB and M% of 
vaniUm, between 0.1 and 0.2% of salt, Be- 
tween 0.3 and 0.4;% of lecithin,, and 25% of 
a hard butter according to claim 5. _ . 

12, A chocolate coating composmon com- 
prising 7% of cocoa, 25% of chocolate liquor, 
between 38 and 40% of sugar, between 5 and 
6% of milk soHds, between 0.3 and 0.4% « 
lecithin, vaniihn in amount up to 0.1%, be- 110 
tween 0.1 and 0.2% of salt, and 20% of a hard 
butter according to claim 5. 

13. A chocolate coatmg composiuDn com- 
prisin'^ 35% of chocolate liquor, between 1 

and 2% of cocoa, between 37 and 38% of 115 
sugar, between 5 and 6% of milk solid, be- 
tween 0.1 and 0,2% of salt, between 0.3 and 
0.4t% of lecithin, vanillin in amount up to 
0 1%, and 14% of a hard butter according 
to daim 5. . "120 

14, A chocolate coatiag compositon com- 
prising 45% of chocolate liquor, 38% cf sugat, 
5-5% of milk solids, vamUin in amount up to 
0 1%, salt between 0.1 and 0.2%, kdthin in 
amount between 0.3 and 0.4%, and 10!% Of a 125 
hard butter according to didm S. 

15. A method of preparing a hard butter 
composition which compriBCs the stcjisjaf : ^ 

a) hydrogenating a maiinfc oil "whidi is a 
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member selected from the group consisting of 
herring oilj menhaden oilj whale oil, sardine 
oil, and mixtures thereof, untii the iodine value 
is not higher than 3; 

5 b) hydrogenating to a refractivt index be- 
tween 25 and 25.8 at 6Q°C., a lauric add- 
containing oii, which is a member selected from 
the group consisting of coconyt oil, palm 
kemei oil and babassu oil and mixtures there- 

10 of; 

c) blending betw^n 10 and 50% of the 
product from step a) with 90 and 50% of the 
product from step b); 

d) subjecting said blend to inteiesterification, 
15 and 

e) purifying said interesterified product from 



the reaction mixture until said hard butter is 
free from odora. 

16. A hard butter composition substantially 

as hereinbefare described with reference to 20 
the Examples. 

17. A chocolate coating composition substan- 
tially as herebhefore described with reference 
to the Examples. 

18. A mediod of preparing a hard butter 25 
composition substantially as hereinbefore des- 
cribed with reference ro ' 
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